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whose section is elliptical, the longer axis of the ellipse "being perpendicular to the general plane of the tube. If we now consider the curvature at points which lie upon the axial section, we learn from Gauss's theorem that a diminished curvature along the axis will he accompanied "by a nearer approach to a circular section, and reciprocally. Since a circular form has the largest area for a given perimeter, internal pressure tends to diminish the eccentricity of the elliptic section and with it the general curvature of the tube. Thus, if one end be fixed, a pointer connected with the free end may be made to indicate the internal pressure*.
We will now proceed with the calculation for the frequencies of vibration of the complete cylindrical shell of length 2i. If the volume-density be pf, we have as the expression of the kinetic energy by means of (35), (36), (3Y)
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From these expressions for V and T in (39), (50) the types and frequencies of vibration can be at once deduced. The fact that the squares, and not the products, of As, Bg, are involved, shows that these quantities are really the principal coordinates of the vibrating system. If A8)cm: Ag, vary as cosjp8t we have
This is the equation for the frequencies of vibration in two dimensions]:. For a given material, the frequency is proportional to the thickness and inversely as the square on the diameter of the cylinder§.
* Dec. 19.—It appears, however, that the bending of a curved tube of elliptical section cannot be pure, since the parts of the walls which lie furthest from the [plane of the] circular axis are necessarily stretched. The difficulty thus arising may be ohviated by replacing the two halves of the ellipse, which lie on either side of the major axis, by two symmetrical curves which meet on the major axis at a finite angle. [See Art. 171 below.]
According to the equations (in columnar coordinates) of my former paper, the conditions that 5r, 5z shall be independent of <jb lead to—
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where C is an absolute constant.
The case where the section is a rhombus (dr/clz = ± tan a) may be mentioned.
The difficulty referred to above arises when cZr/dz=a> .
t This can scarcely be confused with the notation for the curvature in the preceding parts of the investigation.
J See Theory of Sound, § 233.
§ There is nothing in these laws special to the cylinder. In the case of similar shells of any form, vibrating by pure bending, the frequency will be as the thicknesses and inversely as corresponding areas. If the similarity extend also to the thickness, then the frequency is inversely as the linear dimension, in accordance with the general law of Cauchy.of bending is finite.s infinite stiffness.Vol. i. p. 236]; Theory of Sound, § 74.
